Sicard, Gally, and Haguenau (1926) first described cases of the condition now known as osteitis condensans ilii. The name of the disease was introduced by Bairsony and Polgair (1928) , who recorded fifteen cases; they considered it to be a specific clinical entity, the lesion being found on radiological examination of the lumbo-sacral area, and the essential feature being dense sclerosis in the iliac bone, adjacent to the lower part of the sacroiliac joint.
Review of the Literature Barsony and Polgar (1928) described fifteen cases which they saw within 18 months, an indication that the disease is not rare. All their cases complained of low back pain, and tenderness was noted over the sacro-iliac joints. The lesions could be unilateral or bilateral, and the site of pain coincided with the x-ray lesion in unilateral cases. In cases with bilateral involvement the pain was felt diffusely in the lower lumbar region. Some patients also had neuralgic pains in the lower limbs. The disease ran a chronic course, and, although relieved by heat and exercises, tended to relapse. Birsony and Polgar stated that "limited changes" occurred in the joint spaces in some of their cases, and that follow-up x-rays were needed to distinguish osteitis condensans ilii from "sacro-iliac arthritis". They offered no firm opinion regarding the aetiology of the condition, but suggested that there might be some disease of the sacro-iliac joint, or that some mechanical strain of the sacro-iliac joints could account for the site of the sclerosis. In a subsequent paper, drew attention to the fact that Paget's disease of the ilium could commence in that area of the bone affected by osteitis condensans ilii and simulate the latter condition.
Berent (1933, 1934) described three cases in female patients. He stated that the condition only occurred in women, and that it resulted from damage to the sacroiliac joints during pregnancy and confinement. The ligaments were relaxed during pregnancy and allowed more movement of the joints. As a result, the ligaments might be stretched or torn, with accompanying periosteal damage. Pines (1932) described two cases, one of which was a male. Both cases had unilateral disease, and joint tenderness coincided with the site of the lesion. Rendich and Shapiro (1936) reported twelve cases, three of them in males. While some of their patients had low back pain, sciatica, and tenderness over one or both sacro-iliac joints, others had no symptoms referable to the affected area. These authors cast doubt upon the condition as a cause of low back pain. They stated that the joint outline was normal, and stressed the importance of taking oblique radiographs so as to demonstrate clearly the sacro-iliac joint. Shafar (1938) reported a case in a male. He stated that the joint spaces were normal in this patient. Hare and Haggart (1945) recorded their findings in 23 cases. Subsequently, Shipp and Haggart (1950) augmented this account, and reported a total of one hundred cases seen at the Lahey clinic over a period of 13 years. They reviewed all cases seen up to 1946, and, in 29 cases, amended the diagnosis from osteitis condensans ilii to ankylosing spondylitis. All patients in this large series were women; 78 had borne children, and 48 of them dated their symptoms from their pregnancy. The authors considered the sacrum and the sacro-iliac joints to be normal. They advanced the theory that in the female the sacro-iliac joint lies in the sagittal rather than the normal oblique plane, and in pregnancy further strain is put on the articular surfaces owing to relaxation and stretching of the pelvic ligaments. Obesity was a factor in 64 cases. Tests involving movements of the joints did not provoke pain. Szabados (1947) reported five cases, in three of which there was evidence of a chronic urinary infection; in another two cases a history of pyelitis was obtained.
It was considered that the renal and ureteric infection could spread to the nutrient foramina in the iliac bone. Ude (1950) described six cases in which he also found residual changes of Scheuermann's disease. He suggested that the iliac changes were either secondary sclerosing changes superimposed on an old sacro-iliac epiphysitis, or that the sacro-iliac changes were secondary to the directional strain placed on these joints by variations in the curvature of the spine. In three cases there was an associated degenerative process in the region of the pelvic symphysis. Subsequently, Ude (1952) reported more than thirty similar cases. Knutsson (1950) presented the radiological findings in 147 cases of ankylosing spondylitis and in 37 cases of osteitis condensans ilii. In 32 of the patients with condensans ilii, the joint spaces appeared to be normal, and the articular surfaces were unchanged. While indicating that in the early stages of spondylitis it might be difficult to differentiate the changes from those of osteitis condensans, Knutsson felt that such a differentiation could be made at a later stage. Baker and others (1950) , on the other hand, considered that the two conditions were related, and he included six cases of condensans ilii in a series of one hundred cases of ankylosing spondylitis, treated by roentgen therapy. He felt that the conditions were identical because of their identical anatomical situation, clinical symptoms and response to treatment. Layani and others (1950) reported a single case in a male patient, in whom there was a complicating factor of severe trauma with injury to a hip joint. They obtained a portion of affected bone and examination showed an overgrowth of bone, a periosteal osteophytosis and fibrous periosteal reaction.
Gillespie and Lloyd-Roberts (1953) described 21 cases, all occurring in females who had borne children. They did not consider that the back pain was due to the sacroiliac lesions, or that the physical findings were related to the radiological appearances. While stressing the incidence of sacral changes, they felt that the probable explanation was an obliterative endarteritis. These authors considered that there was evidence of a prolapsed lumbar disk in thirteen of their cases, and they felt that this was responsible for the pain; in the remaining eight cases the pain was considered to be due to other causes, not elicited.
Hutton ( Hare and Haggart (1945) studied the findings in two cases from whom biopsy specimens were obtained. The bony trabeculations were greatly increased in density, but the lacunae were still discernible. Scattered islands of cartilage were noted at a considerable distance from the joint surface. The bone marrow showed focal areas of fibrosis. There was osteoblastic activity in excess of the normal in the form of clumps of osteoblasts and occasional osteoclasts. Macroscopically the articular cartilage was fibrillated and irregular. Gillespie and Lloyd-Roberts (1953) obtained a biopsy specimen from a patient with marked bilateral condensans ilii, in whom the sacro-iliac joints appeared radiologically to be normal. Prof. S. L. Baker reported that the articular cartilage and ligaments were normal, and the main findings in the bone were of concentric osseous deposits, thickened lamellae and narrow Haversian canals.
Radiological Appearances.-These have been described in detail by several authors, notably Barsony and Polgar (1928) , Knutsson (1950) , and Gillespie and Lloyd-Roberts (1953) . There is a disturbance of the normal architecture of that part of the iliac bone which lies in proximity to the sacro-iliac joint. The characteristic lesion is a uniform area of dense sclerosis, approximately triangular or aliform in shape, the base of which lies on the iliac border of the sacro-iliac joint. The apex of the lesion spreads into the auricular portion of the ilium to a variable degree. The smallest lesion merely occupies the angle at the lower end of the sacro-iliac joint, but sometimes a large lesion is seen extending through the ilium towards the pubic ramus, the base of the lesion occupying the entire iliac border of the sacro-iliac joint. The condition is bilateral in the majority of cases.
The outer margin of the sclerosis often presents a welldefined edge if the film has been over-exposed. Close examination shows, however, that there is a gradual transition from the dense opacity of the lesion to the zone of completely normal bone. In some cases the lateral margin of the lesion is grossly irregular.
Although the sclerosis appears to be very dense and of uniform consistency, it has been noted that the cancellous structure of the bone has been preserved. This is more evident if the film has been slightly over-exposed.
Sclerotic changes are seen in the sacrum in a small proportion of cases. Since Barsony and Polgar first reported this feature, several other workers have commented upon its occurrence, especially Rendich and Shapiro (1946) and Gillespie and Roberts (1953) . Because of the oblique position of the sacro-iliac joint, it is impossible to say on the study of the antero-posterior film alone whether the sacrum and sacro-iliac joint are affected. Oblique views of the sacro-iliac joints and tomographs will establish the true location of the changes. Tomography has been used to prove that the lesion extends to a depth of several centimetres into the bony substance.
Thus far all authorities are agreed, but there is a considerable amount of controversy regarding the question of alterations in the margins of the sacro-iliac joint. Barsony and Polgar (1928) reported limited changes in the sacro-iliac joints in some of their cases, and that serial x rays were required to distinguish osteitis condensans ilii from "sacro-iliac arthritis". These authors were probably referring to the sacro-iliitis seen in ankylosing spondylitis, as the significance of this finding was not fully appreciated until Scott (1942) stressed the initial involvement of the sacro-iliacs in spondylitis. Pines (1932) considered that his second patient, a female, might have a sacro-iliitis. Ude (1950) mentioned that in one of his cases, that of a female patient with unilateral disease, there was narrowing of the sacro-iliac joint adjacent to the affected bone. Knutsson (1950) reported narrowed joint spaces and lip shaped protrusions from the edges of the articular margins in some of his cases, and stated that, although the distinction between osteitis condensans ilii and ankylosing spondylitis was easy in the majority of cases, there were border-line cases, with insignificantly developed sclerosis on the iliac margin and seemingly intact joint spaces, in which initially it was impossible to make a differential diagnosis.
Rendich and Shapiro (1936), Hare and Haggart (1945) , and Gillespie and Roberts (1935) all maintained that the sacro-iliac joints are not affected in osteitis condensans ilii. All these authors studied the sacro-iliac joints by oblique radiographs and tomograms.
Other radiological findings reported in cases of osteitis condensans ilii have been (a) changes in the pubic symphysis with sclerosis and small cystic spaces (Ude, 1950; Gillespie and Roberts, 1953 ); (b) Garre's sclerosing osteitis (Szabados, 1947) ; (c) evidence of old spinal osteochondritis (Ude, 1950) The back pain was felt in the lumbo-sacral area, usually most marked just to one or other side of the midline. In eighteen of the cases (90 per cent.) pain radiated to one or other hip, or beyond. In nine cases there was bilateral sciatic radiation.
The pain was usually described as dull, persistent, and "nagging" in character. Sudden movements, and any physical activity involving the lumbo-sacral area, aggravated the pain. Coughing, sneezing, and straining at micturition or at stool, did not usually cause increased discomfort. With only one exception, the patients remarked that the pain was aggravated at the time of the menstrual periods, and in several cases the symptoms had been originally attributed to dysmenorrhoea.
All the patients experienced periods of complete or partial remission, which varied from a few weeks to 3 years; the attacks of pain lasted from 2 weeks up to 5 months, and five patients stated that they were never completely free from some discomfort. Three patients gave a definite history of a flexion injury in the back, consistent with a prolapsed lumbar intervertebral disk lesion. In only two patients was any history given of a near relative affected by low back pain. X rays of these relatives did not reveal any abnormality in the sacro-iliac region.
Eleven patients complained of marked stiffness of the spine in the mornings; this stiffness gradually wore off as the day progressed.
Physical Features.-The principal physical findings on examination of the spine are shown in Table I . No constant associated abnormalities or physical defects were noted, the principal complicating dis- (Figs 1-8) .
The condition was bilateral in all but two cases, and the lesions varied considerably in size (Figs  1 and 2) . The margin of the lesion was usually fairly distinct and even, but occasionally irregular. The sacrum was involved in seven cases, a feature that was demonstrated by means of an oblique radiograph of the sacro-iliac joints (Fig. 4) .
Detailed study of the radiological features elicited some points of interest. All the cases in this series were initially considered to be cases of osteitis condensans ilii, inasmuch as the posterior-anterior radiograph of the pelvis showed dense sclerosis in the lower iliac region of the sacro-iliac joint, with an apparently normal joint outline. In seven cases, however, oblique views of the sacro-iliac joints showed minimal but definite abnormalities of the joint margins in the inferior cartilaginous region of the joint  Table II ). These changes consisted in erosions of the joint margin with patchy areas of submarginal osteoporosis, and some resulting patchy, irregular widening of the joint space (Fig. 8) Table III (opposite) .
The x-ray changes were unilateral in two cases (Fig. 1) , and predominantly unilateral in four other cases (Fig. 4) .
There was a correlation between the site of the lesion (as shown on x ray), the site of the pain, and the localization of the sacro-iliac tenderness and pain. In no instance did the patient localize the pain over a normal joint. In two cases the principal symptoms were referred to the less grossly affected ilium (as judged radiologically). In several cases~~~~~~~~~~~~~~~~~~~~~~. Table II. Differential Diagnosis.-The differentiation formans), osteo-arthritis, and osteoplastic secondary deposits. However, the clinical features of these diseases, and close attention to the radiological appearances, should suffice to identify them. P rognzosis.-Osteitis condensans ilii runs a chronic course, but remissions are common anid the response to treatment is usually good. The lesion usually shows little or no change over a period of years. although Shipp and Haggart 1950) found evidence of regression in (everal of their cases. In the present between osteitis condensans ilii and ankylosing spondylitis is the major issue, and the points of differentiation have already been considered in detail. Other sacro-iliac lesions which might cause difficulty in diagnosis are tuberculosis, Paget's disease (osteitis de- Aetiology.-The aetiology of osteitis condensans ilii is still unknown. The present series of cases lent no support to the theories that have involved trauma (Shafar, 1938; Layani and others, 1951) ; juvenile epiphysitis and a possible relationship to Scheuermann's disease (Ude, 1950 (Ude, , 1952 ; or chronic urinary infection (Szabados, 1947) . No patient in the present series gave any history of trauma, and in only one case was infection of the urinary tract present. Minor changes, possibly indicative of mild vertebral epiphysitis, were seen in two cases, and Schmorl's nodes were noted in a further two patients (Table II) . Many other investigators have failed to establish any relationship between osteitis condensans ilii and Scheuermann's disease.
The striking sex incidence of the disease and its common relationship to pregnancy (in nine cases out of thirteen in the present series), have led to several related theories concerning the aetiology and pathogenesis. Thus Berent (1934) considered strains during pregnancy and parturition led to ligamentous, capsular, and periosteal damage, but this theory has been invalidated by the finding, at operations, that the ligamentous and extra-articular structures were normal (Shipp and Haggart, 1950; Gillespie and Lloyd-Roberts, 1953) .
Relaxation of the pelvic ligaments during pregnancy would allow more movements at the sacroiliac joints, especially in view of the fact that the gynacoid pelvis is more obliquely set than the android, and the stabilizing ridges on the iliac joint surface are usually less prominent in women than in men (Shipp and Haggart, 1950) . The absence of cartilaginous destruction and the comparative infrequency of sacral changes are factors which weaken this theory.
Another theory has invoked the pelvic obliterative endarteritis that follows parturition as a causative agent. An extension of this process to involve the nutrient artery supplying the affected region of the ilium could lead to ischaemic changes in the bone. Rendich and Shapiro (1936) (Rendich and Shapiro, 1936; Shipp and Haggart, 1950; Gillespie and Lloyd-Roberts, 1953 Tyson and others (1935) who stressed that spondylitis runs a milder course in women. Another investigator, White (1953) , recently presented a series of one hundred cases of spondylitis in women, and stated that one-third had a normal erythrocyte sedimentation rate.
The existence of this group is of considerable interest, inasmuch as more widespread recognition of such cases would significantly alter the accepted sex ratio of the disease. Patients in this category should be offered deep x-ray therapy, as the disease may be more active. If they are not anxious to have therapy at this stage, they must be kept under periodic review.
It is possible that abortive or restricted cases are commoner than is thought, so that some of the credit claimed for radiotherapy in limiting the disease process, may be mainly due to the natural course of the disease.
Osteitis Condensans Ilii.-In the remaining thirteen cases, the diagnosis of osteitis condensans has been sustained. The lesions may be unilateral or bilateral, and there may be involvement of the sacrum. The joint spaces are usually normal; occasionally some slight narrowing and lipping at the lower margin may be seen, or some minimal irregularity. The patients have long remissions, and, although the onset may be related to a pregnancy, a subsequent pregnancy does not necessarily aggravate the symptoms. The erythrocyte sedimentation rate is within normal limits, there is no Osteite condensante iliaque et sa differenciation de la spondylarthrite ankylosante RtSUME On passe en revue l'affection connue sous le nom d'osteite condensante iliaque et on en decrit treize autres cas. On considere que cette affection est une entite pathologique specifique capable de provoquer une douleur lombaire.
On considere le diagnostic diff6rentiel de l'osteite condensante iliaque, surtout par rapport a la spondylarthrite ankylosante.
Sept cas, diagnostiques au debut comme osteite condensante iliaque sont reconnus maintenant comme ceux de spondylarthrite ankylosante. Ils representent un type de spondylite limitee ou abortive, plus frequente chez les femmes.
Osteitis condensans liii y su diferenciacion de la espondilartritis anquilosante SUMARIUO Se pasa en revista la afecci6n conocida como osteitis condensans ilii y se describe trece casos mas. Se considera que esta afeccion es una entidad patologica especifica que puede causar un dolor lumbar.
Se considera el diagn6stico diferencial de la osteitis condensans ilii, particularmente respecto a la espondilartritis anquilosante.
Siete casos, inicialmente diagnosticados como osteitis condensans ilii, fueron luego reconocidos como ejemplos de esponsilartritis anquilosante. Estos representan un tipo de espondilartritis limitada o abortiva, mds comu.n en mujeres.
